Software piracy or 'softlifting', the unauthorized use or illegal copying of computer software seems to be a persistent and truly global phenomenon, in spite of international efforts to reduce it. Could the battle against it be won by just merely accepting international standards for the protection of intellectual property rights? The answer to this question is the main focus of this research. This paper explores the determinants of cross-national variation in software piracy rates by performing a quantitative analysis using economic, cultural and legal variables. Based on regression analysis results, we identified factors which have a significant impact on software piracy. Among them, economic and legal factors make the most important contribution to the variability of worldwide software piracy rates. The implications of these results both for practice and theory are discussed.
Introduction
Software piracy or 'softlifting', the unauthorized use or illegal copying of computer software seems to be a persistent and truly a global phenomenon in spite of international efforts to reduce it. The widespread of the Internet and communication technologies in the last decade created an infrastructure which makes sharing digital products (software, music and video products) easier than ever before. Consequently this has increased the opportunity for further escalation of intellectual property rights (IPRs hereafter) violation. Copyright violation and software piracy are causing huge losses worldwide. The Business Software Alliance (BSA) estimated an increase of 4.8% in 2005 to $34.3 billion of worldwide direct losses due to software piracy (BSA, 2006) . The good news is that more countries achieved reduction in piracy than those where an increase was recorded. Although, the absolute revenue losses due to software piracy increased, the growth was slower than the general market growth (5% and 7% respectively). According to BSA curbing the piracy in countries with high piracy rates could be attributed also to their awareness of IPR issues and their permanent effort to impose IPRs protection.
Due to the BSA methodology piracy losses data are based on business software applications (consumer software applications excluded) and members' companies' information only and could be considered as direct losses. However, losses due to piracy are not only direct but could also be indirect and could occur in both developed and developing
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countries. Therefore we would say that BSA data on losses due to software piracy are a conservative estimate, the lower boundary of true, unknown losses due to software piracy. Software companies have direct losses due to illegal distribution and use of their products, which reducing resources they would otherwise invest in further software development. Consequently that would have an impact on employment and wages in software industry. On the other side, countries with high software piracy rates usually have lower level of IPRs protection which has serious consequences on their economic development. First, governments will have losses due to the reduced tax revenues. Second, foreign investors might be unwilling to invest in countries with a high level of intellectual property investment risk. As a result that could slow down foreign investment in the host country. As Javorcik (2004) illustrated in case of transition economics of Eastern Europe, lower level of IPRs protection could cause investors in sectors relying heavily on the protection of intellectual property to be discouraged from investing in such a host country. There is also weak evidence that all investors might be discouraged to invest in these countries. These are some of the reasons to study determinants of software piracy phenomenon.
In most literature on software piracy only the negative effects, i.e. losses due to the software piracy were considered. However, software piracy could have some positive effects on countries with a high piracy rate. A more balanced approach of the analysis of software piracy costs and benefits was presented in Wooley & Eining (2006) who gave an overview of factors that have impact on software piracy, discussing their positive and negative effects. In an attempt to answer the question: Is piracy always bad? Givon, Mahajan & Muller (1995) estimated lost sales in software industry due to software piracy and its impact on software diffusion. They suggested that pirates may influence potential users to adopt software, and that some of these adopters may eventually purchase the software. They even claimed that in United Kingdom the pirates helped significantly in legal penetration of spreadsheet and word-processing software. We would also advocate a more balanced and holistic approach which takes into account not just measurable economic effects (for example, losses due to software piracy) but also non-economic, and long run effects that may bring a positive overall benefit for countries and even for the software companies involved. We can speculate that perhaps this was the reasoning and idea behind the decision of the big IT players such as Yahoo and Google and other software companies who invested in China on a grand scale, despite the high piracy rate and piracy losses in that region.
The main objective of this study is to explain the variation in worldwide software piracy rates. More specifically the data gathered for the paper was used to address the following question: what is the relative importance of each factor in the model of worldwide software piracy? Before answering this question a brief overview of the previous empirical studies of piracy is given. Then in the following section the main groups of factors are discussed together with the hypotheses. The data and methodology section describes definition and data source as well as the statistics and econometrics methods used in this study. The final section reports the results and discusses the implications of these results.
Literature Overview
Software piracy research can be conducted at two levels: individual and country-national. Initially, the focus in the software piracy research was at individual level.
Software Piracy Research Overview -An Individual Level
A number of researchers have attempted to identify individuals' intentions, attitudes and moral propensity toward piracy and factors that might impact their decision to be involved in such illegal activity. Cheng, Sims & Teegen (1997) identified two factors: software price and household income as significant. They suggested that a higher software price might cause potential buyers to buy pirated copies. Also, by pricing software according to buyers' household income a further reduction in their piracy intention might be expected. Rasmussen (2003) considered an economic model which incorporates network externalities to explain software piracy and appropriate firm's strategy to deal with it. He also suggested what would be an optimal level of software protection for a firm. Dealing with the similar problem Altinkemer & Guan (2003) used game theory to analyze software firms' protection strategies for online software distribution. The effect of cost structure on buyer purchase intention was a focus of Nunes, Hsee & Weber (2004) research paper. They have shown that buyers are less willing to pay for information products with relatively low variable cost and high fixed cost. Gopal & Sanders (1998) found that gender, age, ethical predisposition and ethical propensity were related to software piracy behavior. Peace & Galletta (1996) developed a predictive model of software piracy behavior based on the theory of planned behavior, expected utility theory and deterrence theory confirming that the first theory was a good fit to data. Limayem, Khalifa & Chin (2004) used the Triandis' cultural model as a conceptual framework to measure factors that have an impact on software piracy intention and actual behavior. They found that social factors and perceived consequences were influential while affect did not have a significant influence on intention to pirate software. An opposite conclusion was reached by Al-Rafee & Cronan (2006), i.e. affect was found to be a stronger predictor of attitude as well as Machiavellianism, age and subjective norms. Glass & Wood (1996) used equity theory to identify effects of situational factors on the intentions of individuals to participate in software piracy. They concluded that their approach is more fruitful than a study based on an ethical decision. However, Gupta, Gould & Pola (2004) found that ethics as a factor is embedded in a set of factors (attitudes, legal aspects, social support, perception of economic loss and age) which have impact on software piracy.
A population of college students was the most used population in software piracy studies (see for example : Cronan, Foltz & Jones, 2006; Gan & Koh, 2006; Hunduja, 2003; Sims, Cheng & Teegen, 1996) . Besides being easily "accessible" for researchers, i.e. academic staff undertaking a survey, the other reason might be that they are more prone and open to behavior which leads toward software piracy. Furthermore, Woolley & Eining (2006) found that not much has been changed in software piracy rates among accounting students since 1991, when they conducted similar research, despite their increasing knowledge of copyright laws. However, Simmons (2004) thinks that students are not the real problem in piracy, but the firms who can afford to purchase the original and still buying the pirated copies. Liang & Yan (2005) provide the most comprehensive review of software piracy among college students in the last 30 years suggesting the technical, legal and educational strategies that deal with college students' software piracy.
Software Piracy Research Overview -A Cross-National Level
In this paper the second approach to software piracy research based on cross-national data was adopted. The summary of the software piracy research using cross-national data in the last decade is given in Appendix. Five groups of factors influencing the software piracy were identified: economic, cultural, socio-political, technological and legal factors. Initially focus in cross-national research was the economic factors, but it was realized that these factors alone were unable to explain all the variations in the software piracy rates.
Economical factors
One of the first and most frequently used factors used to explain variation in software piracy rates between countries. The following list gives some of the main economic variables considered in software piracy research: gross domestic product (GDP) per capita, domestic market size, unemployment, expenditure on research & development in country's GDP, foreign direct investments and market/economic freedom. For the full list of economic variables see the column in the Appendix labeled as "Independent variables". The main finding in most studies summarized in the Appendix is that economic factors are significant on their own, but when other factors such as cultural and legal are included the results are not so conclusive. Only in one case no relationship between GDP and piracy rates was found (Hogenbirk & van Kranenburg, 2001) . The different impact of the real GDP per capita on the piracy rate was detected in countries with lower levels of income than in wealthier countries. Gopal & Sanders (1998 suggested that $6,000 is the inflection point that separates these two groups of countries. The effect of GDP on piracy rate is more pronounced in countries with less than $6,000 GDP per capita.
Beside real GDP per capita significance of other economic factors were identified in case of R&D investment rates (Ginarte & Park, 1997) , income inequality (Husted, 2000; Ki, Chang, & Khang, 2006) , expenditure on R&D (Marron & Steel, 2000) , share of export of goods and services and high technology exports (Hogenbirk & van Kranenburg, 2001) , expected profit (Papadopoulos, 2003) , state tax burden (Bezman & Depken, 2004) , inflation rate (Depken & Simmons, 2004) and IT expenditure (Kyper Lievano, Mangiameli, & Shin, 2004) . More complete list of findings related to economic factors is presented in the Appendix.
Cultural factors
Equivalently to the approach at individual level, where the ethics and personal attitude toward piracy constructs were included, at the country level different cultural construct(s) which describe what attitude people in a particular country or certain culture milieu have toward intellectual property rights, ownership and protection were included. Simmons (2004, p. 140 ) describes the differences between Western and Asian cultural approaches to the intellectual property rights, emphasizing that individual creative development among Westerners has individual ownership, while in Asian culture "creators are obliged by their place in society to share their developments and improve the society as a whole". The well-known Hofstede's cultural model (Hofstede, 1980 (Hofstede, , 1981 (Hofstede, , 1983 (Hofstede, , 2004 was the most frequently used cultural moidel in software piracy research (see for example, Bagchi, Kirs, & Cerveny, 2006; Depken & Simmons, 2004; Husted, 2000; Ki et al., 2006; Kyper et al., 2004; Moores, 2003; Ronkainen & Guerrero-Cusumano, 2001; Shin, Gopal, Sanders, & Whinston, 2004) . The results related to the cultural factors are inconclusive though the same set of Hofstede's cultural constructs was used. The most frequently used variable was individualism/collectivism. All studies which included at least one of Hofstede's cultural constructs used this variable. Only in one case this variable was not identified as significant (Ki et al., 2006) . In half of the studies other Hofstede's cultural constructs were included, but only on a single occasion these variables (masculinity and uncertainty avoidance indices) were significant (Ronkainen & Guerrero-Cusumano, 2001 and Bagchi et al., 2006, respectively) . Power distance index was found to be weakly significant on two occasions. However, when the model without GDP was estimated in two subsets of data, power distance index was not significant (Kyper et al., 2004) . The same happened when the education level (literacy rate) was included (Depken & Simmons, 2004) . The same authors found the interaction between individualism and power distance has a positive sign and significant impact on the piracy rate.
Socio-political factors
This group of factors comprises wide spectra of variables including education, openness, globalization, democracy and corruption. Well-known indices such as political right index, country openness index, democracy index, i.e. political rights and civil liberties measured by Freedom House index, corruption measured by Transparency International corruption perception index were used to measure these socio-political concepts. In general, the evidence of relationship between software piracy rates and various socio-political indices is rather weak. Marron & Steel (2000) found the education to be weakly related to piracy rate when controlling for economic, cultural and institutional factors. Using literacy rate as an indicator of the country's educational level Depken & Simmons (2004) have not identified a significant relationship between education and piracy rate. The same conclusion was reached by Ginarte & Park (1997) by using secondary school enrolment data. Impact of the country openness was quite weak as Yang & Maskus (1998) research suggested, while Ginarte & Park (1997) found the link to be strong, but only for poorer half of the countries. Ginarte & Park (1997, p. 298 ) described why democracy is not important factor in explaining variation in piracy rates: "Countries which have political freedom (but little market freedom) end up losing political freedom due to slow growth in living standards. Likewise, countries which have market freedom (but little political freedom) end up acquiring greater political freedom due to a rise in living standards. Thus, it is market freedom, and not so much political freedom, that provides an environment conductive to innovation and production" Indeed, the data did not confirm democracy as a significant factor (Ginarte & Park, 1997; Andrés, 2003) . The corruption was the only factor from socio-political group identified as significant in all studies that included this variable in the software piracy model (Ronkainen & Guerrero-Cusumano, 2001; Papadopoulos, 2003; Bagchi et al., 2006) .
Technological factors
Technological factors, including IT infrastructure and Internet diffusion in particular, were considered as potential explanatory variables in the software piracy rate models. When technological factors were included in the model the following indicators were used to measure IT infrastructure and Internet diffusion: number of Internet service providers, TVs, phones, PCs and Internet users per 1,000 persons. The rationale behind using these variables in the piracy models is that the more PC and Internet users are in a country the less likely pirated software will be used due to the network and scale effects which would make the software more affordable.
The main finding is that technological factors, when included, were not significant (Bagchi et al., 2006) , mixed results were obtained when PC and TV penetration variables were included (Hogenbirk & van Kranenburg, 2001 ), while found that piracy rate and the number of Internet users are inversely related. When the global software piracy is disaggregated on piracy of products in the multimedia, entertainment and software industry high density of TVs positively influenced the motion picture piracy rate, while penetration of PCs was not significant in any of these industries (van Kranenburg & Hogenbirk, 2005) . The same results were obtained when the revenue losses due to piracy was used as a dependent variable.
Legal factors
Legal system and regulations in domain of IPRs protection were identified lately as one of the major contributors to the variations in software piracy rates between countries. Different aspects of the regulations were considered and most frequently the following: trade regulation law related to IT, country's copyright protection system, commitment to protection of IPRs, quality of bureaucracy and rule of law, international copyright convention membership and membership duration, and index of government effectiveness. In most cases these legal factors or variables were set of indicator variables related to the World Trading Organization (WTO) standards and other multilateral, bilateral and unilateral treaties, i.e. dummy variables taking 0 or 1 depending whether country signed or not a particular treaty which protect IPRs.
Although the legal and IPRs protection aspect of the software piracy looks quite straightforward when used in the model, in practice countries accused for the lack of IPRs regulation or for not imposing the law strictly are facing quite difficult dilemma. First, setting the foundation for all legal institutions and infrastructure in domain of IPRs protection could be very daunting and expensive task. It requires resources (Ostergard, 2000) and the officials in these countries should be educated for setting up, implementing and maintaining a system for IPRs protection. Of course there must be also willingness at the country level to accept international standards in IPRs and start implementing such protection and an adequate political decision should be made. On the other side, as Rasmussen (2003) noticed the authorities in these (often less-developed or transitory) countries might not be interested in preventing piracy by increasing law enforcement because it will significantly decrease country's welfare. Population and even businesses in these countries heavily depend on the access to relatively cheap software. Therefore the authorities in these countries are trying to find a balance between increasing law enforcement (required by international organizations such as WTO and developed countries) and decreasing country's welfare.
The main finding is that the IPRs protection plays a significant role in all software piracy models where it was in some form included (Yang & Maskus, 1998; Hogenbirk & van Kranenburg, 2001; Andrés, 2003; Papadopoulos, 2003) . Software protection has significant negative effects, i.e. increasing IPRs protection will result in decreasing software piracy rates. Furthermore, when unilateral, bilateral and multilateral treaties were separately included it was identified that bilateral pressures to protect IPRs stay significant in models controlling for multilateral treaties, GDP and human capital, which suggests that multilateral and bilateral pressures are complementary (Shadelen, Schrank & Kurtz, 2005) .
Software Piracy Research Overview -A Combined Approach
So far we discussed two approaches to software piracy research: micro and macro, i.e. individual and cross-national. However Holm (2003) suggested testing the same piracy model by using two approaches. First, at the micro or individual level he used a survey among students to identify variables with significant impacts on the software piracy. Economic theory and two demographics variables (gender and age) were identified as such influential variables. Then, in the next step he tested the same model against data at the macro or country's level. Both income and judicial efficiency were identified as highly significant and with the expected signs.
In an exploratory analysis of software piracy using survey data from five countries (two Western and three Asian) Simmons (2004) made an effort to combine and discuss cross-national data of Hofstede's cultural constructs with the attitude towards software piracy data at individual level.
Software Piracy Research Overview -A Methodological Issues
Differences in the results, i.e. factors' contribution to the variation in the software piracy rates between countries could be attributed to the differences in the data set (size, structure and variables definitions), methods and model specification used. For example, the sample size varied from 13 countries in one region only (Andrés, 2002 (Andrés, , 2003 and 24 countries worldwide (Yang & Maskus, 1998) to as much as 110 countries (Ginarte & Park, 1997) . Availability of data was one of the major restrictions for estimation of the piracy models worldwide, particularly when Hofstede's cultural constructs were included or some of the IPRs protection measures. Having data for limiting number of countries (usually developed countries) often means that there is no much variation in some variables included such as democracy (almost all developed countries are democratic and have the same scores on democracy scale). As a consequence impact of these variables can't be detected or separated from impact of other independent variables in the piracy model. Further that would mean we would make a wrong decision by falsely concluding that this particular factor has no influence on the software piracy.
Including some countries in a worldwide analysis while excluding others could cause a selection bias. For example, including the software piracy rates in the regression analysis would result in the exclusion of more than 113 country's GDP per capita data because only 84 countries have piracy data. Usually more advanced countries with much better developed data collection proce-dures would be among included countries. It is not clear how much bias this selection introduces into the results.
In regard to the methods used most of research articles are using regression methods (multiple and stepwise) and models with cross-section and panel data, though there are also attempts to use time series data since the software piracy rates time series are long enough for that kind of analysis (Kyper et al., (2004) . Some authors go step forward from the regression analysis and use the path analysis to address an issue of possible direct and indirect dependences between variables (Ki et al., 2006 
Theoretical Consideration and Hypotheses

Economic Factor and Hypothesis
Economic factor was identified at both individual and cross-national level as one of the most important determinant of the software piracy. It is more likely that the individual who can't afford software (due to the low individual or household income) would buy the pirated copy. Possible explanation is that income level can influence the ability of consumers to purchase software, and consequently influenced software piracy attitudes and behaviors. We would expect at the country level that variations in the software piracy rates could be partly explained by variation in the country's GDP per capita. Countries with the higher income tend to have lower software piracy rates, i.e. strong negative relationship between income and piracy rate is expected. However, economic factor and income effect in particular could not be considered as the only important factor. For example high income country such as Greece ($ 23,500, estimated in 2006) has higher software piracy level (65%) than country such as South Africa ($ 13,000) with software piracy rate of 35%. This relationship between country's income and piracy rate could also reflect impact other factors (such as national culture and legal environment) might have on both income and piracy rate. We therefore hypothesize:
Hypothesis H1: More developed countries with high level of economic development tend to have lower software piracy rate (negative relationship).
Cultural Factor and Hypothesis
Cultural factor could be an important determinant of the software piracy because of the attitude people in a certain culture may have toward piracy, IPRs and their protection. Of course, higher piracy rate in a particular country does not imply that people in that country are less ethical than in the countries with lower piracy rate. According to El Sheikh, Rashed, Qudah, & Peace (2006) in the Western societies an individualist approach, i.e. the "right of ownership" is a focus which leads toward legal protection of IPRs. On the other side in non-Western societies, benefit of a society as a whole is a focus. However, if those countries with higher piracy rate would like to join the global, international markets than they have to 'play by the rules', i.e. accept business rules of the global business environment and address the IPRs issues as El Sheikh et al. (2006) suggested.
Hofstede cultural model is one of the most frequent cultural models used in empirical cultural studies. By using data from one firm only (IBM, a large multinational firm) Hofstede (1980 Hofstede ( , 1983 controlled for a number of industry and company variables so that he could focus on cultural differences. He identified four largely independent dimensions of differences between national value systems: 1) individualism vs. collectivism, 2) power distance, 3) masculinity vs. femininity, and 4) uncertainty avoidance.
The Individualism/Collectivism dimension describes the relationship between individuals and the group in a society. For the countries with low individualism, i.e. high collectivism, people consider the group as the main source of their identity. On the other hand, an individualistic culture would pay more attention to the performance of the individual. Sharing software among group members is considered acceptable and beneficial for the whole group and is expected. We therefore hypothesize:
Hypothesis H2a: Countries with high values of individualism index tend to have a lower software piracy rates (negative relationship)
The Power Distance dimension reflects the perception that members of society have about unequal distribution of power in institutions and organizations and the extent to which it is accepted in a society. People in countries where power distance is large accept a hierarchical order in which everybody has a place that needs no further justification. In these countries if the highly ranked person is involved in some unethical behavior or even illegal activity such as software piracy, subordinates would not questioned or challenged his/her behavior. In other words we would expect that people in countries where power distance is large would at least tolerate software piracy, which means higher software piracy rates in these countries. We therefore hypothesize:
Hypothesis H2b: Countries with high value of power distance index tend to have a higher software piracy rate (positive relationship)
The Masculinity/Femininity dimension describes the achievement orientation in a society. When the preferences in society are for achievement, assertiveness, and material success then the country is ranked high on masculinity. On the other side, cultures that rank low on masculinity, i.e. high on femininity, prefer relationships, caring for the weak, and the quality of life. A high masculinity index indicates a culture that emphasizes masculine values and has very separate and rigid gender roles and expectations. However, as Husted (2000) noticed, there is no clear indication about what type of relationship between software piracy and masculinity we can expect. Though it would be incorrect to generalize from the software piracy studies at the individual level we can get some information from these studies about what we can expect. Since the software piracy studies at the individual level identified male participants as more prone toward piracy we may expect at the country's level that higher pirate rate goes with higher masculinity index. This is opposite to Ronkainen & Guerrero-Cusumano (2001) hypothesis: the higher the masculinity in a country, the less intellectual property violation occurs. They argued that "emphasis on acquisition of material wealth at the expense of caring for others will lead to less violation of others' intellectual property rights". We therefore hypothesize:
Hypothesis H2c: Countries with high values of masculinity index tend to have higher software piracy rates (positive relationship)
The Uncertainty Avoidance dimension describes the degree to which members of a society feel uncomfortable with uncertainty and ambiguity, preferring structured over unstructured situations. Members of societies with strong uncertainty avoidance would tend to avoid or reduce the risk induced by the unknown, i.e. unstructured situation, while people from countries with weak uncertainty avoidance could be described as 'risk takers'. People in these countries would take the risk involved with illegal use of software, while the people in high uncertainty avoidance coun-tries would hesitate to buy pirated software because of the risk involved. We therefore hypothesize:
Hypothesis H2d: Countries with high values of uncertainty avoidance index tend to have a lower software piracy rates (negative relationship)
All four dimensions of the Hofstede cultural model were included in the later empirical analysis. However, in the literature not all four dimensions were considered to be relevant for research on the impact of national culture on the software piracy. As we have discussed before only the individualism/collectivism index was included in these models. Quite a few studies we have reviewed included one or all other three dimensions.
Legal Factor and Hypothesis
Intellectual property rights, protection and legal foundation or lack thereof are considered important determinants of the software piracy. The empirical studies we have summarized in the Appendix have acknowledged the importance of intellectual property protection laws in discouraging piracy. Those countries that signed unilateral, bilateral and multilateral treaties or conventions for IPRs protection and have membership in international organizations for intellectual property rights protections tend to have lower software piracy rates (Ki et al., 2006) . Beside statute component of the IPRs protection, the second component, i.e. law enforcement component should be also taken into account when discussing software piracy. We can argue that law enforcement component and how efficient is the judicial system, are even more important than statute component, i.e. the strength of laws in countries with high software piracy rates. Unless the judicial system efficiently prosecutes infringement of the IPRs law the software piracy trend will not curb down as expected. As we discussed before, for the enforcement of these laws, countries must have institutional structures and financial resources, the requirements which quite often are not met. In these countries the fact that IPR is protected by law does not guarantee that the people and even businesses would obey the law unless there is strongest law enforcement. Alternatively, as argued by Ginarte and Park (1997) , we can look at the execution of IPR laws, i.e, to examine the complaints against the IPR system (delays in courts, low penalties, and inadequate damages) as a measure of judicial system efficiency. In countries with high level of complains against the IPR system the high level of software piracy will be expected. We therefore hypothesize:
Hypothesis H3: Countries with high values of law enforcement index tend to have lower value of software piracy rates (negative relationship)
Data and Methodology
Data Definition and Sources
Data for this paper was collected from four secondary statistical sources at the aggregate countrylevel. Table 1 describes the definition of variables in detail, their acronyms and data sources used. Software piracy rate, as reported by BSA, was examined as a dependent variable with set of three groups of independent variables: economic, cultural and legal factors. To measure economic factor this study utilized GDP per capita in constant U.S. dollars (GDPPC). To measure cultural factor Hofstede's three cultural indices were adopted (PDI, IDV and MAS). Similarly to Shadlen, Schrank & Kurtz (2005) for obeying the law we utilized the measure of "rule of law" (RULEofLAW) provided by Kaufmann, Kraay & Mastruzzi (2006) .
One of the main restrictions in this kind of analysis is lack of data for all countries. Software piracy rates are available for 84 countries only and cultural constructs for 85 countries, though the GDP per capita is available for 197 countries. When applying regression analysis the data set has been even further reduced to 69 countries only, because the cases were selected listwise. Unfortu-nately, the list of 85 countries for which the Hofstede's indices are available does not match the list of countries for which the software piracy rates data is available.
We considered many other variables of interest suggested in literature, such as corruption (Transparency International corruption perceptions index), democracy (Freedom House index), income inequality (Gini index of the Word Bank), human capital index (United Nations), and high-tech export (World Bank). However, due to the multicolinearity between variables they were found to be statistically insignificant or the models were not statistically acceptable. These results are not presented here. Methodologically this problem of multicolinearity could be analyzed further by using factor analysis or other multivariate methods for data reduction. However, these data reduction techniques were not utilized in this paper.
GDP per capita usually shows non-linear relationship with most considered variables. Therefore, for statistical use, a logarithmic transformation has been applied to GDPPC data to meet the normality assumption. From Figure 1 the scatterplot matrix, i.e. shape of each individual scatterplot indicates that the relationships between variables are linear or nearly linear.
Methodology Used
Methods of descriptive, correlation and regression analysis were applied to the data. The ordinary least squares (OLS hereafter) method of estimation was used to estimate piracy rates regression models. For statistical analysis we used SPSS for Windows version 13. 
Results and Implications
Descriptive Data Analysis
Visual inspection of the relationships between variables (see Figure 1 for scatterplots) suggests that PIRACY is linearly and quite strongly related to GDPPC, RULEofLAW and in some extent to cultural variables IDV and PDI. The last cell in the second row of the scatterplot matrix suggests high linear relationship between GDPPC and RULEofLAW, that could cause the problem in the software piracy models where these two variables are included.
In the set of four cultural variables negative relationship was visually identified in case of IDV and PDI which confirms Hofstede's proposition that a collectivist country is also likely to be a high power distance country. And again, from methodological point this result could cause a multicolinearity problem when these two variables are included in the software piracy regression model. Another observation could be made in the set of cultural variables. Namely, a few observations stand apart from the rest of the points in the scatterplot suggesting possible outliers in the data.
Finally, RULEofLAW and GDPPC are positively related to IDV variable (countries with more individualistic culture tend to have efficient laws enforcement and higher level of economic development) and negatively with PDI (countries with higher power distance index tend to have less efficient laws enforcement and lower level of economic development). Table 2 displays above the main diagonal the correlation matrix and below the diagonal the partial correlation matrix for all variables included in this study. According to expectation the correlation matrix shows that the level of economic development (GDPPC) and laws enforcement (RULEofLAW) are negatively related to piracy rates (-0.89 and -0.87 respectively). We also find highly significant positive correlation between the level of economic development and laws enforcement (0.90). Even when controlling for other variables this correlation stay highly significant (partial correlation between GDPPC and RULEofLAW is 0.58). This result is consistent with the general observation that economic development level and the laws enforcement are positively associated. In H1 we argued that the higher the level of economic development, the more likely countries will have higher software piracy rates. In H3 we argued that the higher the level laws enforcement, the more likely countries will have lower software piracy rates. Both hypotheses were confirmed by using correlation analysis.
Correlation Analysis
Within the set of cultural variables IDV was found to have a negative significant correlation coefficient with PIRACY (-0.77), while PDI has a positive correlation coefficient (0.67). The other two cultural variables are found not to be correlated with PIRACY. However, when the controlling for economic development level (GDPPC) and laws enforcement (RULEofLAW) these two cultural variables become only weakly related to PIRACY (significant at 10% level), but the MAS variable, i.e. its partial correlation coefficient with PIRACY now becomes significant (-0.27 at 5% level). Ronkainen & Guerrero-Cusumano (2001) also found that masculinity was not significant when taken in isolation. However, it became significant as part of the group of all considered variables. Examining the relationship between piracy and cultural variables in isolation would lead to conclusion that at least two cultural constructs, i.e. Individualism/Collectivism and Power Distance have impact on software piracy. However, when wider set of factors such as economic and legal factors are taken into consideration impact of these two cultural variables on the software piracy become less, but still significant. Thus, H2a and H2b are confirmed, i.e. more individualistic countries have lower software piracy rates while more power distance countries have higher software piracy rates.
H2c implies significant positive relationship between MAS and PIRACY. The results in Table 2 , however, show no clear support for this hypothesis. Simply correlation coefficient between MAS and PIRACY is not significant, but the partial correlation coefficient is significant at 5% level. We also hypothesized that the countries with high values of uncertainty avoidance index tend to have lower software piracy rates. However, the results in Table 2 (both simple and partial correlation coefficients) do not support this and we therefore cannot confirm H2d. Table 3 shows the results of the model of ordinary least squares estimations for software piracy rates. We specified four models for software piracy rates. Model 1 includes economic and legal factors measured by GDPPC and RULEofLAW variables, and all four Hofstede's cultural variables. We simplified Model 1 by eliminating insignificant UAI variable, estimated as Model 2. The last two models in Table 3 are estimated software piracy models when one variable at the time were eliminated from the Model 2, GDPPC eliminated in Model 4 and RULEofLAW eliminated in Model 3.
Regression Analysis
The coefficient of determination R 2 measures the proportion of the variation in the dependent variable "explained" by the regression model. The results reported in Table 3 suggest that in all regression models included variables explained between 82% and 86% variation in the software piracy rates. The Jarque-Bera ( J B − ) test at the bottom of the Table 2 shows that the residuals of each equation satisfy the basic OLS assumption of normality.
The coefficient of GDPPC was found to be negative and significant across all models. The negative coefficient suggests that an increase in the GDPPC results in a significant decline in software piracy rates, and vice versa. These results are consistent with results presented in other empirical piracy studies and confirm the hypothesis H1. The coefficient of RULEofLAW was found to be also negative and significant (at 5% level) across all models. Again, these results for the legal factor confirm hypothesis H3 and are consistent with the results in previous software piracy studies. Thus, an efficient laws enforcement system with strong copyright protection generally results in lower piracy rates. Comparing these two coefficients in Model 1 and Model 2 we found that economic factor (GDPPC) is relatively more important factor in software piracy models than legal factor (RULEofLAW).
The reason for estimating Model 3 and Model 4 was to see what would be the results of excluding important and significant variables from the software piracy model. Estimated models in the last two columns confirmed theoretical results and our expectation. Impact of excluded variable was attributed to the variables we left in the model. For example, in Model 3 effect of excluded legal factor (RULEofLAW) was allocated to economic and cultural factors, which resulted in increase of their coefficients. In other words, we would make an incorrect conclusion about effect these two factors have on the software piracy rates. The same comment applies to Model 4 where the GDPPC was excluded from the software piracy model. SPSS for Windows version 13 provides a few colinearity diagnostic tools including tolerance, variance-inflation factor (VIF) and others. All these tools were used, but the results are not reported here. VIF coefficients are high for Model 1 and Model 2 (between 6 and 7 for GDPPC and RULEofLAW). However, since the standard errors of estimates are not so large and the regression coefficients are significant, that would mean we can ignore VIF values and conclude that we have accurately estimated impact of these variables on the software piracy rates.
We also hypothesized that the national culture could have effects on the software piracy. However, the results do not support clearly and strongly the relation between cultural variables and software piracy. Masculinity index (MAS) was found to be significant at 5% level in Model 1 and Model 2, while Individualism/Collectivism index (IDV) and Power Distance index (PDI) were only weakly significant (at 10% level). In Model 4, when GDPPC was excluded, PDI was found not to be significant anymore. All coefficients in the models were with expected signs: MAS and PDI positive and IDV negative. Only UAI has different sign from expected, but the coefficient was not significant. Therefore only weakly, but no conclusive evidence was found for the relation between a country's culture and the piracy rate for the countries included in the data set.
Concluding Remarks
Empirical investigation of relationship between software piracy rates and economic, cultural and legal factors using cross-national data is a main focus of this paper. Correlation analysis detected negative linear relationships between piracy rates and all other variables considered (power distance index being the only exception). According to correlation and regression analyses results economic and legal factors are strong determinants of variation in the software piracy rates worldwide. Countries with high level of economic development and more efficient laws enforcement system will probably have lower software piracy rates. Economic factor seems to be more important than legal factor, contributing more to explanation of variation in software piracy rates. Adding national culture to the list of determinants of worldwide software piracy over 86% of variation in the software piracy rates can be explained with economic, legal and cultural factors. However, impact of national culture must be interpreted with some caution. Two cultural constructs in Hofstede's cultural model, i.e. individualism and power distance, have only weakly impact of piracy rates, while for masculinity index was found to have positive impact on the piracy rates. In other words, the culture which is described as more masculine would tend to have higher software piracy rate.
The study has some policy implications. For instance, the overview of studies at the micro data level suggests that campaigns aimed at making individuals more ethically concerned about illegal piracy may be more naïve than efficient. The overview of studies at the macro data level and our results suggest that it is difficult to separate issues of piracy from issues of poverty and governance. Our results are consistent with results from other similar studies on software piracy where conclusion was that in spite of efficient legal system (laws enforcement and protection of IPRs) full reduction of piracy rate is not possible due to the economic and cultural factors. IPRs protection is a concept strongly affected by cultural values. In case when an IPRs enforcement interfere with the national culture people would tend to stick to their cultural norms rather than to decide to adapt legal norms imposed from outside their groups. Only when national economy reaches certain level of economic development a significant decrease in software piracy rates could be expected.
This study is subject to certain reservations. First, the whole world was considered as homogenous, i.e. regional differences were not considered in this study, but they could have significant impact on the software piracy rates. Second, cross-section data was used. However, the time component should be considered because the relationship between software piracy and its determinants may evolve over time.
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Appendix: Literature reviewSummary of Empirical Research
In case of country's export dependence indicator positive and significant relation to revenue losses in business software application was found. The same relation was found in motion picture industry when considering hightechnology exports. Finally, the hypothesis that strong system of copyright protection in the country would have positive impact on the revenue losses was not supported.
